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PROCEEDINGS

CHAIRPERSON KLEINMAN: Good morning. I'd like to
start this meeting of the Air Quality Advisory Committee.
And my name is Mike Kleinman. I'm chairing the Committee
today.

And the topic is going to be the proposed changes
to nitrogen dioxide.

And just to remind everybody, when you're making
your comments, use the microphone. It will help the
stenographer get it.

And what I'd like to do is just go around the
table and have the members of the Committee introduce
themselves and their affiliations. And start with Russ.

ADVISORY COMMITTEE MEMBER SHERWIN: I'm Russell
Sherwin from the University of Southern California,
Department of Pathology. I'm a Professor of Pathology at
the Keck School of Medicine.

ADVISORY COMMITTEE MEMBER ADAMS: Good morning.
I'm Bill Adams, Professor Emeritus, from University of
California at Davis. Now in my second year of retirement
in Albuquerque. My grandson, eight years old, he's going
to the same elementary school that I taught P.E. in from
1958 to '61.

(Laughter.)

ADVISORY COMMITTEE MEMBER ADAMS: The rest of

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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years I won't share with you. But pleasure to be here.

ADVISORY COMMITTEE MEMBER SHEPPARD: Dean
Sheppard. I'm a Professor Medicine at University of
California, San Francisco.

ADVISORY COMMITTEE MEMBER FANUCCHI: I'm Michell
Fanucchi. I'm a Research Faculty in the School of
Veterinary Medicine at UC Davis.

ADVISORY COMMITTEE MEMBER PLOPPER: Charles
Plopper, Professor of Cell Biology, University of
California at Davis.

ADVISORY COMMITTEE MEMBER CHESTNUT: I'm Lauraine
Chestnut. I'm an economist with Stratus Consulting in
Boulder, Colorado.

ADVISORY COMMITTEE MEMBER DELFINO: Ralph
Delfino, Associate Professor, UC Irvine, in epidemiology.

ADVISORY COMMITTEE MEMBER PLATZKER: Arnold
Platzker. I'm at Childrens Hospital in Los Angeles where
I head the cystic fibrosis program. I'm Professor of
Pediatrics at Keck School of Medicine, an adjunct
professor at UCLA.

ADVISORY COMMITTEE MEMBER GREEN: Peter Green.
I'm a research engineer in the Department of Civil and
Environmental Engineering at UC Davis.

CHATRPERSON KLEINMAN: Okay. And I'd like to

turn it over to Richard Bode and continue.
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ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: Great. Thank you, Dr. Kleinman and members of the
Committee. As he said, I'm Richard Bode. I'm Chief of
the Health and Exposure Assessment Branch in the Air
Resources Board. And our group is responsible for
recommending changes to our air quality standards --
California's ambient air quality standards.

And our business at hand today is the review of
the California ambient air quality standard for nitrogen
dioxide. We have a technical support document that
contains the findings of a staff review by the Air
Resources Board and the Office of Environmental Health
Hazard Assessment.

(Thereupon an overhead presentation was

Presented as follows.)

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: First, kind of to -- actually to go off, that you
should have in your packets -- or you should have gotten
an agenda of today's meeting. We gave you copies of
slides, I hope you got, both the beginning slides by the
Air Resources Board staff and then by the Office of
Environmental Health Hazard Assessment staff as well.

And I was going to say, for anybody from the
public there's also slides in the room outside and also a

sign-up sheet for the public to sign in.
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Tomorrow morning if we keep to our schedule, see
how our schedule's doing, we have a period for public
comments for anybody in the public that wants to sign up
for providing oral public comments. If they want to sign
in, then we'll know about how many people we have. And
that will help us adjust our schedule for tomorrow.

And with that, I think -- let's see. I've got
basically sitting at the table today, and just to kind of
introduce them, is Dr. Norman Kado, who's the lead for the
Air Resources Board on the review of the nitrogen dioxide
standard. Next to him is Dr. Bart Ostro, who is the -- I
guess the lead for OEHHA, and Dr. Janice Kim as well.

I think -- we had -- in fact, Norm will get into
this. But I thought I'd also introduce Dr. Francesco
Forastiere, who's one of our consultants who came from —-
all the way from Italy for our AQAC meeting. So very glad
to have him today.

And is Pat Temple here?

And then we've got Dr. Temple -- oh, good.

And Dr. Patrick Temple, who also is one of our
consultants.

Thank you for coming too.

And who helped us actually with the welfare
section of our document.

So with that, I'm going to turn over actually the

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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staff presentation -- oops.

I was just reminded that Dr. Mark Frampton also
was one of our consultants who helped write a good deal of
the -- helped us write the report itself. Unfortunately
couldn't make it today, was very busy. But I have it on
authority, we have his cell phone number. So if we get
hard questions, we can call him up.

Okay. ©Norm, would you get the next slide.

--00o0--

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: And I'm just going to kind of briefly review what
we're going to do today in our two-day meeting. And this
morning, if you'll look at your agenda too, this morning
we're going to have some brief staff summaries that will
basically -- both ARB and OEHHA staff will briefly review
what's in our technical support document. And then OEHHA
will discuss their recommendation for revisions to the NO2
standard, nitrogen dioxide standard. We'll follow that
with -- basically that's the period for the Committee to
do their peer review. We've broken it up by major
sections, and comment on both the document and the basis
for the recommendations.

And that should fill out our day today. And I'll
say we'll have to check our schedule as we go and see if

we're getting extra time.
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And then tomorrow is planned for oral public
comments followed by staff responses to both oral and
written comments.

And we did pass out also for you responses to
public comments that are in kind of a PowerPoint format
there that I handed out this morning. We'll probably talk
about those after.

And then at the end of the day tomorrow we'll

have AQAC's findings. And Dr. Kleinman will probably lead

that.

So are there any questions?

If not, I'll let Dr. Kado begin his staff
presentation.

--00o0--

DR. KADO: Thank you, Mr. Bode. Good morning,
Dr. Kleinman and members of the Air Quality Advisory
Committee.

My name is Norman Kado from the Air Resources
Board, one of the leads for the nitrogen dioxide standard
Richard has mentioned.

The staff presentation begins today with an
overview of the standard setting in California, including
a summary of the Children's Environmental Health
Protection requirements, the regulatory process and the

AQAC responsibilities.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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I'll transition to a discussion of the staff
review of the scientific literature. And Dr. Bart Ostro
from OEHHA will present the health science review and then
present OEHHA's recommendation for revising the nitrogen
dioxide standard and the basis for that recommendation.

--00o0--

DR. KADO: To begin, in California an ambient air
quality standard is the legal definition of clean air. It
has a number of elements including -- in the definition
including the definition of the pollutant, in this case
nitrogen dioxide, and averaging time, a concentration, a
monitoring method, and the form of the standard such as
"not to be exceeded".

California ambient air quality standards are
based solely on public health considerations. They
provide a basis for preventing or abating adverse health
effects.

--00o--

DR. KADO: California standard setting does not
include consideration of the following: Methods for
attainment designation, the feasibility of controls, the
cost of controls, or the implementation of controls.

The process for making attainment designations is
specified in sections of the California Code of

Regulations that are unrelated to those we have opened in

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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the present regulatory action and not involved in the
regulatory action under consideration in this meeting.
--00o--

DR. KADO: To begin, why are we reviewing the
State nitrogen dioxide standard? State law requires that
ambient air quality standards protect public health and
that they are to be periodically reviewed to ensure that
they adequately protect public health.

Further, in 1999, the Children's Environmental
Health Protection Act, or SB 25, was approved and requires
the ambient air quality standards adequate to protect
public health, with a particular emphasis on the health of
infants and children.

--00o0--

DR. KADO: 1In response to the children's
Environmental Health Program, all California ambient air
quality standards were reviewed. And the results of that
review are contained in the report approved by the ARB in
the year 2000. The conclustion was that many of the
California ambient air quality standards might not
adequately protect the health of the public including
infants and children. The standards found possibly
inadequate were then prioritized based on the extent of
risk to public health. And the standards for particulate

matter were of greatest concern, and full review of the

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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PM10 sulfate standard was completed in 2002, with the new
standards becoming effective in 2003.

Ozone was the second greatest concern. And as a
result the standard was fully reviewed, revised and
approved by the Board in 2005, with the new standard
becoming effective in May of 2006.

Nitrogen dioxide was the third in a series of
pollutants that had the highest priority for its risk to
the public health including children. This brings us to
the current review of nitrogen dioxide.

--00o0--

DR. KADO: The Federal Clean Air Act gives
California authority to set its own ambient air quality
standards in consideration of statewide concerns. Because
the California ambient air quality standards are state
regulations, federal laws pertaining to the process and
procedures for setting standards do not apply. Instead we
must follow the process and procedures outlined by the
California Health and Safety Code and the California
Administrative Procedures Act.

--00o--

DR. KADO: Currently, California has a one-hour
standard for nitrogen dioxide of 0.25 parts per million.
In comparison, the current national ambient air quality

standard for nitrogen dioxide, initially adopted in 1971

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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10
and last reviewed by the EPA in 1995, is an annual
standard of 0.053 parts per million.

--00o--

DR. KADO: The Important regulatory steps for the
standard review process are summarized in this slide.

First, ARB and OEHHA staff and several
contractors reviewed the scientific literature including
chemistry, exposure, emissions, welfare effects and health
effects of nitrogen dioxide. The results of the review
are presented in the draft technical support document and
are summarized in the draft staff report.

Further, the findings of this review formed the
basis for the recommendations for the standards provided
by OEHHA. These recommendations are described in the
draft staff report.

--00o0--

DR. KADO: The draft reports and the
recommendation were released for public review and comment
in April. They Air Quality Advisory peer reviews the
report during the public meeting and comments on the
report and its recommendations in writing.

All public comments in the first draft of the
report go to AQAC for their consideration of the peer
review process. And the public can also submit comment at

the AQAC meeting for consideration.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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11

The reports are revised as necessary in response
to comments from AQAC and the public.

And, finally, the revised technical and staff
reports are published, with a 45-day public comment period
prior to the presentation to the Board at the Board
hearing.

--00o--

DR. KADO: The California Health and Safety Code
requires that the scientific basis of ambient air quality
standard recommendations be peer reviewed. The Air
Quality Advisory Committee fulfills this important
function. The members are appointed by the President of
the University of California, and each is an expert in one
or more of the subjects discussed in the staff reports.

AQAC will review the report and recommendations
in the current public meeting; also considers comments by
the public, as mentioned; and then provides a written
evaluation of the report and proposed standards.

As also mentioned, this evaluation and comments
submitted by the public are addressed when ARB and OEHHA
revise the draft staff report prior to the official 45-day
public comment period prior to the Board hearing on the
recommendations.

I would now like to transition from the standard

review process into a brief summary of the staff's review

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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12
of the ambient air quality standard for nitrogen dioxide.
--00o--

DR. KADO: Staff of the Air Resources Board and
the Office of Environmental Health Hazard Assessment, or
OEHHA, along with several consultants, reviewed the
scientific literature on nitrogen dioxide. The findings
of that review, as mentioned, are contained in a draft
technical support document which includes the information
that we had mentioned, including human health effects,
welfare effects, public exposure, air quality and
atmospheric chemistry of nitrogen dioxide.

Based on the results of that review, OEHHA's made
recommendations for revising the nitrogen dioxide
standard.

--00o--

DR. KADO: I would like to acknowledge the many
authors who contributed to the documents. And these
included staff from ARB and OEHHA, as well as consultants
who are experts in their field.

I'd like to begin by discussing sources,
emissions, trends in nitrogen dioxide equality before
turning over the presentation on the health effects and
OEHHA's recommendation to Dr. Bart Ostro.

--000--

DR. KADO: To begin, nitrogen dioxide 1is

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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13
typically formed from high temperature combustion such as
present in gasoline or diesel-powered engines. It is also
formed in air from complex atmospheric reactions starting
from nitrogen oxide. Nitrogen dioxide is also present in
indoor environments typically associated with the use of
combustion appliances such as gas stoves.

--00o--

DR. KADO: As mentioned, nitrogen dioxide is both
directly emitted and is also a byproduct of atmospheric
photochemical reactions of other nitrogen oxide chemical
species referred to as oxides of nitrogen, or NOx.

This figure illustrates the emission trends of
oxides of nitrogen by source category expressed as tons
per day. As indicated in this slide, mobile sources
depicted in the light blue and yellow are responsible for
the majority of the total statewide NOx emissions, for
example, in year 2004, to be illustrative. The darker
blue on the bottom of the figure represents emissions from
stationary sources.

As seen here, the NOx emissions from mobile
sources have been decreasing over the last two decades,
and our expected to decrease in the future.

--00o--
DR. KADO: The South Coast Air Quality Basin

includes California's largest metropolitan region. And

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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14
this figure illustrates the trend in the airborne
concentrations of nitrogen dioxide.

The boxes connected by the solid line are
statistically calculated values to determine the
attainment as well as improvements in air quality, while
the individual dots are maximum values reported.

The South Coast Air Basin has come a long way in
reducing NO2 levels. For example, in 1988 the maximum
one-hour concentration was 0.54 parts per million, more
than double the state and one-hour standard. In 2004 it
had declined steadily to 0.157 parts per million. And the
State one-hour standard of 0.25 is illustrated by the
dashed red line.

--00o0--

DR. KADO: The annual average nitrogen dioxide
concentrations for the last nine years for the highest
individual monitoring site in the South Coast area is
illustrated in this figure. The bars represent the annual
average concentration for specific years.

As with the one-hour maximum level shown in the
previous slide, the annual levels are decreasing. This
trend is observed at other sites in the South Coast Air
Basin, for example.

I would now like to turn the floor over to Dr.

Bart Ostro of OEHHA for the presentation of health effects

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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15
of NO2 exposure and recommendation for a revised standard.

Dr. Ostro.

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Thank you, Norm.

Welcome to the AQAC, members. Nice to see you
here in beautiful South San Francisco.

First I do want to acknowledge the people who
played a role in developing our recommendations a
reviewing the science. And these people will be appearing
when we get into the specific sections.

Besides myself, there's Janice Kim to my left,
who is responsible for the study on the human clinical
studies; Shelley Green, behind me, was involved with
reviewing the epidemiologic literature; Daryn Dodge,
Toxicologist, is back here as well and, along with Bob
Blaisdell, helped develop the toxicology sections; Melanie
Marty is the Chief of the Air Toxicology and Epidemiology
Branch, so overall in charge. And George Alexeeff I think
is here, our Deputy Director for Science for OEHHA.

Indeed, as we -- also was mentioned, we had
several consultants help to pull together some of the
initial literature review: Mark Frampton and Francesco
Forastiere and Annette Peters, both from Europe where NO2
is taken a lot more seriously I think than it is here in

the states. So Francesco's here today with us. We're

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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16
happy to have him. Francesco's been involved with a lot
of epidemiologic studies in multi-city centers --
multi-city studies throughout Europe. And he's also been
involved with helping us set guidelines and standards
throughout Europe. He's been here with me for the last
couple days. And we decided that in addition to having an
NO2 standard, we should probably develop a pizza standard
here in the Bay Area. There's some real quality issues
that we need to address. So we'll get into that later
tonight, I think.

--00o0--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So on to the actual recommendations.

We have recommended to retain the nitrogen
dioxide as the indicator of nitrogen oxide pollutants. TWe
have recommended lowering the current one-hour standard
from 0.25, as Norm indicated, to 0.18 parts per million
not to be exceeded. We've recommended establishing a new
standard, an annual average standard of .030, three digits
there not to be exceeded, and to retain the current
monitoring method that we now have.

--00o0--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION

SUPERVISOR OSTRO: And just to provide context where these

numbers are, sometimes it's easier to -- when you see them

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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all at once. As Norm mentioned, there's a federal annual
standard of .053. So we're proposing a lower standard on
the annual side of .030. And we're also going to be
tightening -- or proposing tightening our own one-hour
standard. And there's no current federal one hour
standard out there.

--00o--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: ©Now, as an in the case of ozone and
particles, we draw on many different types of studies in
our review and in our recommendations. So we used both
controlled human exposure studies as well as animal tox
and epidemiologic studies. And it turns out when you look
at all the different types of studies together, you do get
a fairly coherent picture of the effects of my nitrogen
dioxide. So we draw on all these studies. And of course
all the different types of studies have both strong
advantages as well as limitations, and we take those into
account as well.

--00o--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So first on to the human exposure
studies, the so-called chamber studies, where human
volunteers are exposed in a laboratory setting to a well

defined concentration usually of several minutes or

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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several hours of NO2. There are many different responses
that have been studied in these efforts, including
respiratory systems and changes in lung function,
inflammatory markers in the lung or blood, and some
cardiovascular effects. And typically in these studies,
as in the case of ozone, they've typically involved either
healthy individuals or generally mild adult asthmatics.
There's some exceptions to this, but this is the
predominance of the study subjects.

--00o--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, the advantages of these types of
studies are that we have a very precise measurement of
NO2, we know exactly what the amount is to which people
are being exposed, we have very carefully discerned
responses in the chamber. So those are characterized very
well. So if we see something, we know it's indeed related
to NO2. But the limitations are as follows: The biggest
one is that there have been very -- generally very few
studies particularly relative to ozone on -- and
particularly on vulnerable populations. Of course we're
typically studying relatively mild asthmatics, and
asthmatics that are not currently experiencing respiratory
infections, so it's a really selected group. And

typically not looking at people with severe heart disease

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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or severe lung disease and so on.

The sample sizes tend to be relatively small.
There are several studies with 8 or 12 or 15 subjects.

And only very selected study doses. We don't have the
full range of doses that we would like to see. There's
very few studies of pollutant mixtures to which we know
people would actually be experienced -- exposed to in the
real world. And there's really no exposure -- no studies
on longer term exposures from this literature.

--00o--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Trying to summarize these findings, we
generally have seen that among healthy subjects there's
generally no effects at currently relevant exposures.

Most of the effects we see above one ppm roughly in order
of magnitude above what people are typically exposed to
from ambient NO2. So most of the attention has been
focused on asthmatics.

And among asthmatics we have observed two general
effects in these human chamber studies: First, an
enhanced airway response to allergens, generally a .26 ppm
for a very short-term exposure, for a 15 to 30 minutes;
and increased airway reactivity, at roughly .2 to .3 parts
per million, again at relatively short-term exposures, 30

minutes to 2 hours.
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They've been repeated. And they show that when asthmatics

are exposed first to NO2 and then roughly

brief period, then exposed to pollen,

greater allergic response than those who are exposed to

clean air and pollen. So that's a significant response

they experience a

.26 ppm after a

to -- enhanced response to allergy is observed.

And putting both of these sub-clinical effects

together, we believe it suggests that NO2 is going to

contribute to the ongoing pathophysiology of asthma

through these types of mechanisms. So it's an adverse

effect on that basis, that these things can be leading

towards both increased exacerbation, increased symptoms as

well as use of medication on the part as asthmatics.

--o00o--

OEHHA AIR TOXICOLOGY AND EPIDEMIOLOGY SECTION

SUPERVISOR OSTRO: Now, overall looking at all the

different clinical studies together, we had several

observations that I wanted to go through relatively

quickly. And we certainly can discuss all these things
more when we get into the appropriate section.

But, first, it's very clear that there's -- the

evidence is very mixed regarding the effects of NO2 at low

levels. I think we were all somewhat spoiled when we

reviewed ozone and we had 20 studies or so all showing
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effects at the same -- relatively similar concentration.
Here at the same concentration sometimes we have positive
studies and sometimes negative studies. So we certainly
don't want to leave the impression that there's a
consistent body of evidence showing effects at lower
levels.

The evidence is mixed. And it appears to depend
on the endpoint that's studied, whether it's lung function
or symptoms or airway resistance or enhanced allergic
response. Also it varies by protocol, whether it's at
rest or exercising subjects the length of time they might
be exposed to underlying conditions. It varies a lot by
subjects, because asthmatics are very sensitive to a whole
range of exogenous factors. So depending upon their own
intrinsic susceptibilities and what they've been exposed
to, we also see different responses from asthmatics, both
do clean air as well as to NO. And also we see variation
based on the phase of observation, whether it's early
phases, within the first couple hours, or late phase
examinations, say, after three or four hours up to 24
hours.

Now, that being said, we do see, as I've
indicated, fairly consistent response for the enhanced --
in terms of enhanced allergen.

--o00o--
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OEHHA AIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: And this next table just indicates the
studies that have found effects at .26. The top study
found effects at .4, the Tunicliffe study, and didn't find
anything at .1. But the other studies all found effects
at .26, 30 minutes or 15 minute exposures. And you see
the different types of markers that have been found
indicating allergic response, everything from FEV changes
to peak flow changes to markers of inflammation, the PMNs
and the ECPs. So we we've seen a wide range of effects in
terms of the allergic response.

--00o0--

OEHHA AIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Regarding the airway reactivity,
however, the findings are much more mixed. As I've
indicated, there's several negative studies, between .1
and .3, the relevant range of exposures for people in
California in general.

That said, there are several positive studies
that are of concern to us. And just reviewing them very
quickly -- again, we can discuss these more in detail.

But the Orehek study in 1976, basically showing fairly
mild effects on airway reactivity, but showing effects
down to .1 -- a one-hour exposure of .1. And he indicated

that 13 of 20 asthmatics had a positive airway reactivity
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at those levels.

The Ahmed study, which is really presented only
as an abstract, also showed effects at .1, with also about
three-fourths of the subjects responding.

The Bylin study, again .26 in 30 minutes, showing
effects at .26 statistically significant group level
effects, and almost a hint of an effect at lower levels,
at .13, with a statistical significance of .052. Given
this was only eight asthmatics -- eight mild asthmatics,
the .052 is not something to totally ignore in terms of
the importance or the statistical significance of the
group effects. So there's a little hint of an effect at
lower levels.

--00o0--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Here we have the very famous study from
Kleinman in 1983, showing effects at .2, two-hour
exposures. I think it would be fair to say that Dr.
Kleinman had a lot of caveats on this study. The effects
were very mild and there was a lot of effects on lung
function and so on where there was -- nothing was seen
statistically. But, again, did report that two-thirds of
the subjects had a positive airway resistance after the .2
parts per million.

Strand at .26, 30 minutes. Again, a slight
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increase. A P value of .08. But statistical significance
after -- at the late phase of five hours in terms of a
group effect for airway resistance.

Another effect from Jorres & Magnussen, a .25, 30
minutes.

A Bauer study at .3, 30 minutes.

And then Follinsbee did what I would call a
fairly soft meta-analysis of all the studies up to that
point, up to 1992, and indicated that about -- again,
about three-fourths of the subjects had a positive airway
resistance response at rest between .2 and .3. And also
indicated there was some hint of an effect at .1.

I'm sorry. I keep saying airway resistance, and
I'm meaning airway reactivity. So sorry about that.
Airway reactivity we're talking about.

So taken together OEHHA believes that there's
concern for effects down as low as .2, there's some
evidence for some response by some individuals; and,
again, with even some evidence that Follinsbee indicates
that there's some suggestion of effects even lower, in the
.1 to .2 range, in these studies.

--00o0--

EHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION

SUPERVISOR OSTRO: Now, other general observations that we

have observed, that we put together when we look at all
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response among subjects, as I've already indicated. The
asthmatic subjects that have been looked at, sometimes the

studies are replicated with the same concentration and you
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don't see any response among the asthmatics; some
asthmatics respond very strongly within the given study.
So that's been an observation in a lot of these NO2
studies.

There's a little bit of evidence for
non-attenuation. Remember, in ozone we tend to see an
attenuation after the first day or so of exposure.
There's only a little bit of evidence for this. But in
the Strand study we did see that after four days of
exposure to NO2 plus allergen, the subjects were still
responding.

We also see some evidence of some larger
responders. And I've indicated some of the magnitudes,
of 15 -- 3 of 20 in some of these studies. And sometime
in studies even when there was a negative group mean
effect or a null group mean effect where no statisticall
signifcant difference could be observed, there were stil
some responders —-- some individual responders among the
asthmatics, even mild asthmatics.

--000--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
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SUPERVISOR OSTRO: There was also a few studies on people
with chronic lung disease. Two studies I think decreased
lung function at .3 parts per million, something to the
throw into the mix. And then a general observation that
there's very limited data for children, elderly, those
with cardiovascular disease, and those were longer -- and
studies with longer exposure duration. I mean the biggest
concern here among the subject population is that the
asthmatics that have been studied are generally very mild
asthmatics, again not with any kind of respiratory
infection or any other problems at the time. But some of
them were even allowed to take some of their medications;
usually not broncho constrictors but -- broncho dialators,
but some other medications were maintained during the
study period.
--00o0--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So on to the toxicology studies.
Again, we believe that these toxicology studies generally
are supporting the findings of both the epi and the
clinical studies. The oxidant damage mechanism is
consistent for both the animals and the human studies.
There's evidence of inflammatory responses at .5 to .8 at
very —-- relatively short-term exposures.

In animal models of allergic asthma, as we
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indicate in the slide, exposures to very high
concentrations, at 5 ppm, produce increased markers of
allergic inflammation. We see these same types of
findings in epidemiologic studies at very low levels. And
also the tox study showed that prolonged repeated
exposures of young animals during lung development showed
changes in lung structure, again at .25 ppm. So, again,
we see airway reactivity and enhancement of allergic
responses in these toxicologic studies.

--00o--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: On to the epi studies. Again, these
studies evaluate exposures and responses in free living
populations over a wide range of different types of
individuals, different behavior patterns. We can look at
different subgroups and particularly look at susceptible
individuals, including not just mild asthmatics but a
whole range of asthmatic and non-asthmatic individuals.

These studies examine both the short-term
effects -- in this case we're talking as short as one
hour, but usually a 24-hour exposure -- as well as
long-term exposures, studies of up to several hours.

The limitations of these studies are -- unlike
the clinical studies, the chamber studies, it's difficult

to determine the specific exposure averaging time even if
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they're measuring -- or if they're measuring of one-hour
exposure in the study, we can't say clearly that it's only
a one-hour exposure and not an 8-hour or a 24-hour or even
a multi-day exposure that might be relating to some of
these things. So it's harder to determine the specific
exposure period. And it's exposure average time that's
important.

And most important with these NO2 studies is the
important need to account for other factors, particularly
co-pollutants that are also part of the products of fuel
combustion that are related to NO2. So, for example, in
terms of spatial changes we would see NO2 varying with
distance, say, from a roadway. We'd also see ultrafines
and elemental carbon and maybe even VOCs spatially having
a similar pattern as NO2. And then when we talk about
time series studies where we're looking at concentrations
day after day after day, typically we see very high
correlations between NO2 and particles, particularly
PM2.5, but with other things as well.

So one of the issues that we deal with with NO2
is whether it's truly an NO2 effect or whether it's an
effect of a whole mix of other pollutants, and that NO2
might be just a marker.

Now, we do see from the tox in human studies that

NO2 itself does have effects on asthmatics in terms of the
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allergic sensitization. So we have some reason to believe
that at least some of these effects are NO2 specific. But
it's an ongoing concern in these epi studies about the
role of NO2 versus that of some of these other pollutants.
So studies are trying very carefully to control for other
factors, other pollutants.

--00o--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, in terms of the epi studies,
there's lots of different types of studies that we're able
to draw on. And I'll just briefly mention the different
types and some of the evidence from them.

First, there's outdoor time-series studies.
Again, very similar to the ozone and particle types of
studies.

There's outdoor panel studies, where a subset of
people like asthmatics are studied over a two-week to
three-month period every day, where we're really looking
at individual data. This is in contrast to the outdoor
time-series studies where you're really looking at group
effects. You're just looking at total counts of mortality
or morbidity on a daily basis.

We also have traffic studies since NO2 correlates
very well with traffic in most of these studies. So some

studies simply use a proximity to traffic as a marker of
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exposure, and with the inference that these are NO2 and
related effects of pollutants.

There's also outdoor chronic studies that I'll be
talking about briefly, and then the indoor
gas-stove-related studies that were fairly popular in the
nineties.

--00o--

OEHHA AIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So what do these studies tell us? In
terms of outdoor studies, short-term exposures -- and,
again, we're talking about usually 24 hours, but sometimes
several days —-- there's been associations reported with
daily mortality, and then cardio and respiratory specific
hospital admissions and emergency rooms, including ER
visits and hospital admissions for asthma. There's all
sorts of cardiovascular effects including arrhythmias and
some other types of endpoints. We see effects on asthma
symptoms and changes in lung function from these types of
studies.

There's also an important point, that among all
the different endpoints it does seem that the respiratory
effects, especially those for asthma, appear to be most
consistent for both adults and children. And I'll talk
about these two different types of studies now.

First, regarding the long-term -- sorry -- the
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short-term time series studies, these daily mortality
studies, we do indicate in review that there's evidence
from these time series studies of mortality effects.

--00o0--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, in the U.S., for example, the
end-map study by Samet, et al., which we've talked about
regarding both PM and ozone, also included NO2 in the
model. It's a study of the 90 largest cities in the U.S.
And in single pollutant models when NO2 is the only
pollutant after controlling for time, weather and other
factors, they do find an effective NO2 on daily mortality.
However, when they add other pollutants into the model,
particularly PM10 in this case, the NO2 effect is
attenuated. The magnitude of the effect was about the
same, but the standard error -- as the confidence
intervals included one, the standard errors increased, and
they were no longer statistically significant. And we can
discuss in the -- during the epi section the relevance of
a two-pollutant -- multi-pollutant models. Different
people have different opinions on that, on how useful
those are. But it was the case that in the U.S. study --
in the biggest U.S. study, the NO2 effect was
significantly attenuated when other pollutants were added

into the model.
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Now, in contrast to this, in several European
studies, the NO2 effect held up in multi-pollutant models.
There's recently a paper by Samoli, followed up by these
APHEA studies, the air pollution studies in Europe, a
study of 29 European cities. And they find an effective
NO2, and the effect of NO2 holds up when other pollutants
are added into the model. And you see a concentration
of -- the median concentration among the cities of around
28. So figure a mean of 30, 32, 34, around that range in
these European studies.

The Biggeri study in Italy was not a
multi-pollutant model. It was only NO2 model, but did
find a statistically significant effect with a mean of 39
ppb in eight cities.

And then the two other studies, the Burnett study
in Canada and the Saez study in Spain, again found effects
of NO2 as a single pollutant as well as in multi-pollutant
models, so that NO2 effect seemed to be maintained.

And one other thing to note is that there also
seems to be an NO2 interactive effect or an effect
modification that Katsouyanni 2001 study, again an APHEA
study of 29 I think European cities, showed that there was
a particle effect in those cities; and in those cities
that had higher concentrations of NO2, the particle effect

was larger, indicating that maybe where NO2 is a proxy
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maybe for traffic where areas had higher traffic-related
particles, the particle effect tended to be higher. So we
did see this effect modification in that city.

Not many U.S. studies that have looked explicitly
at NO2. Most of the U.S. studies, you know, we've all
become so particle centric, so most of the studies look at
particles. And then they look at NO2 just to see if the
particle effect goes away. So there hasn't been at all
the level of sensitivity analysis and care taken to see
what happens with NO2 in different types of models. So
not a lot of evidence from the U.S., which is one of the
shortcomings that we're dealing with here. Most of the
studies we're drawing from here and with the asthma
outcomes are from Europe.

--00o--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, as I indicated, the asthma
findings tend to be a lot more robust. And here are seven
studies. And I added another one at home on Saturday, but
I neglected to add it to the -- I added it to my own
presentation at home, but I didn't add it to this
presentation. So I'll just mention those two other
studies.

But all of these studies NO2 had an effect on

either asthma emergency room visits or hospitalizations.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34
And in all of these studies -- I selected these studies
because PM was either not related to asthma in these cases
or was included in a model with NO2 and the NO2 effect was
maintained even when particles were considered in these
models.

So here's seven models and with the year and the

principal author, the type of the health effect that was

considered, and then at the end in parentheses the mean of

the study exposure in terms of parts per billion. So you
can see effects from roughly, I'd say -- if you look at
the last study, that these are median -- so the mean might

be around 30, from around 23 in the top study, the Peel
study, to around 57 in the London study.

Now, the Peel study is unique in that it's the
only U.S. study that I could find that showed a clear NO2
effect in multi-pollutant models on asthma emergency room
visits in children in Atlanta.

And, again, even if you do find an NO2 effect, it
doesn't mean it's NO2. Again, there are other things that
will move with NO2 over time. Nevertheless after
controlling for particles, there was still an NO2 effect
in Atlanta. The other studies, all European, again see a
persistent NO2 effect.

The two studies that I didn't include on this

slide, one was a study by Linn, et al., which found effect
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on hospital admissions for asthma in Toronto. And in
another U.S. study, there's a study by Norris, et al.,
1999, which did not find an effect of NO2, and was at a
concentration of around 20 in clean Seattle. So the

concentration of 20, no effect seen in the U.S. study in

Seattle.
--00o--
OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So the second -- other types of studies

that I've talked about regarding epidemiology are these
asthma panel studies, where several asthmatics anywhere
from 10 or 15 up to 150 are followed on a daily basis and
their symptoms and lung function are recorded, along with
ozone or NO2 or particle concentrations. And you can see
again several studies from the panels indicating effects
of NO2. We have a series of Delfino studies, again the
king of the panel studies here as an ozone, finding both
symptoms and wheeze in southern California children.
Again, in these studies a lot of co-pollutant
concerns. When multi-pollutant models were examined,
sometimes NO2 loss statistical significance. So it's hard
again to say from these studies that it's clearly an NO2
effect. But there was at least a positive association
with NO2 in this model, as well as with the Mortimer model

which looked at peak flow in eight U.S. inter-cities.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

A study I did in south central L.A., African
American children, we found symptoms relating to NO2.

A Dutch study found symptoms among children who
already were hyper-responsive.

And a Linaker study showing that after a week of
respiratory infection that higher levels of NO2 were
related to symptoms relative to lower levels of NO2. So
an important effect of respiratory infections and NO2
shown in that study.

--00o--

OEHHA AIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, moving on to the longer term
studies, these studies include both exposure -- or
measurement of NO2 and sometimes no measurement of NO2 but
just measurement of traffic. And just to broadly
characterize these studies, measuring traffic have
found -- and, again, exposures are measured anywhere from
one year to four years or more -- have shown relationships
with exacerbation of asthma, reduced lung function and
lung growth; there's some studies showing low birth weight
in newborns and respiratory symptoms, all relating to
traffic or NO2 broadly measured.

--00o--
OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION

SUPERVISOR OSTRO: I wanted to point out our study funded
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by the Air Resources Board.

The Gauderman studies, a series of studies in
southern California -- and this study published in 2004 --
12 communities in southern California were examined. The
cohort was examined for lung function growth in children
ages 10 to 18. And they found a higher percentage of
children with FEV1 less than 80 percent at the older ages,
indicating a more -- a likely permanent loss in lung
function certainly among the girl, whose lung development
would be slowing down at that point or ending at that
point.

And they found that in areas that had higher NO2
as well as higher PM acid vapor and other pollutants, some
measured and some not, there was effects. And I Jjust draw
your attention to that -- in this graph, we tend to look
at all these cities together, in a way, as high NO2 cities
or versus low NO2 cities because there's always going to
be some measurement error in each of the cities, depending
upon where the monitors are placed. But, in general, we
say that in the range of roughly 28 to 40, with a mean of
around 33, 34, we see an effect from all these co-varied
pollutants, again NO2 plus other things. But in this --
you would see a same graph if you looked at other
pollutants. But here is the NO2 effects again showing

effects roughly in the 30, 35 part per billion range, a
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very important endpoint here.
--00o--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Among the other long-term studies there
was another part of the cohort, 2005, that showed higher
NO2 concentrations relating to a history of asthma. So
we're talking about potential asthma onset as well as
current asthmatic conditions, both wheeze and medication
use, relating to again both NO2 and traffic in this study.

Dr. Kim was the lead author of a study in the
East Bay on exacerbation of asthma among children. And we
found in that study exacerbation of asthma in bronchitis,
at roughly 23 ppb. Again, hard to separate out NO2 versus
a general traffic effect.

Two very interesting European studies:

Kramer (2000) showed allergic sensitization and
allergic symptoms in German children at around 23 parts
per billion. This is longer term exposure.

And, finally, a Janssen study finding allergic
sensitization, measured by skin prick tests as well as
IGE, in Dutch children at a lower level. She had stronger
findings relating to truck traffic. Just being close to a
lot of trucks showed an even stronger effect. But they
did measure NO2 in this study and found effects relating

to that in terms of allergic sensitization.
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--00o0--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So we do see this common pattern among
the epi clinical and tox studies over this allergic
sensitization leading towards symptoms of astha and then
also medication use.

--00o--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, in this figure here I tried to
just summarize for AQAC the studies that I've just
indicated.

Studies 1 through 6 are these time series
studies. And I think you have on your handout, if you
want to identify the specific study. So 1 through 6 are
the asthma emergency room visits hospital admission
studies.

And studies 7 through 11 are the long-term
studies relating to allergic sensitization and lung
function changes.

And then we've put the averages in the diamonds
here among the different studies.

And, again, two studies are missing that I just
talked about. One would be showing in effect a 25 in
Toronto and a null effect at 20 -- or non-statistically

significant effect at 20 in Seattle.
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And, again, I want to be careful about indicating
that there's a lot of negative studies that are not on
this chart. So I could easily present 20 studies that
don't find effects of NO2 on asthmatics' emergency room
visits and hospitalization. It is a relatively low
frequency event. And these epi tools looking at daily
changes are not a fine tool. So to find any kind of
effect I think is somewhat surprising. So there is a lot
of negative studies and they're in tables and we've
discussed them in the text. So I don't want to leave the
impression that all the studies are consistently finding
associations.

But it is important to know that there are
several carefully done studies that do find effects from
NO2 after particles have been taken into account in these
models, at least in the time series model.

Again, in the longer term studies you have the
co-variation of NO2 and a whole set of other pollutants,
so particles really cannot be taken out in those studies.
But you can see broadly that we see effects roughly in the
20 to 50 range, with a real set of numbers in the 30s that
we tended to focus on -- in the 30 to 35 range. And,
again, for comparison, the current federal standard for
the annual average is 53 parts per billion.

--o00o--
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OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So this I think you have in your
handout just summarizes the different studies that are in
the table, so I don't have to go over that.

Now, we also have a set of indoor studies which
I've indicated were much more popular in the nineties. I
don't think there are as many indoor studies that people
are undertaking these days. But we knew that gas stoves
were a source of NO2 and other species as well, probably
ultrafines and particles and several other things. These
studies looked at long-term exposures, of weeks to months.
And taken as a whole, they indicated respiratory symptoms
among asthmatic children and infants at risk of asthma.
So, again, indicating a potential NO2 effect or effect in
homes with gas stoves so it could be other constituents
relating to that.

--00o0--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So taking all these studies together,
what is our basis for our two standards? And I want to
briefly indicate that now.

First, the one-hour standard, as we've indicated,
we're recommending dropping from .25 to .18 parts per
million. And our basis is as follows:

First, since our last review in 1992, there have
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been several more important studies, particularly the
allergic enhancement studies, at levels of .25 and below,
indicating effects.

Second, we have the airway reactivity studies
that I've reviewed indicating a mild response but some
response among asthmatics -- mild asthmatics in the .2 to
.3 range 30 minutes to 2 hours.

And, again, I've indicated that there's some hint
of effects even below this level, so .2 or .26 are -- .26
in terms of the allergy studies are not clear threshold,
no effect type levels.

So we see the airway reactivity studies finding
effects in the .2 to .3 range, maybe lower, short-term
exposures; the allergic response at .26; and modest
associations in the few studies that have been carried out
below .2.

--00o0--

OEHHA ATR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: We also thought it would be important
to add a margin of safety for the fact that these studies
include generally mild asthmatics. So we add a margin of
safety for children and other susceptible population,
particularly more severe asthmatics, asthmatics with
respiratory infections, asthmatics who are not using their

medication or don't have proper medical accessibility, and
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other possible endpoints. I haven't said very much at all
about cardiovascular endpoints. But there's some studies
at higher levels indicating potential cardiovascular
endpoints in these clinical studies.

So there's that. There's the possibility of
effects at lower levels that haven't been really tested
carefully. I mentioned a few of the studies at .1 and .14
that are mildly suggestive of something going on.

We also wanted to make sure that the margin of
safety included the averaging time. Since we're proposing
a one-hour average and some of these studies have found
effects after 15 to 30 minutes, we needed to lower the
levels from .2 or .26 to take into account that we have a
longer averaging time.

And the fact that we have epi studies that we've
talked about. And the Epi studies also may be due to
one-hour exposures. In fact, some of the studies have
used one-hour exposures. We can't say it is the one-hour
exposures per se that are driving these effects. But some
studies do find effects from the one-hour exposures at
lower levels, and we can't preclude the possibility that
something's going on at these lower levels.

--00o--
OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION

SUPERVISOR OSTRO: So for these reasons we've proposed a
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standard of .18 parts per million for the one-hour
average. Now, you may ask why did we stop at -- well, you
won't ask this. So we'll talk about that for the one-hour
standard. So for this we've gone to .18 for our
recommendations.

--00o0--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: Now, regarding the annual average we've
proposed a .030, which is a new averaging time for
California. And our reasoning is as follows:

There's potential effects on very serious
outcomes including mortality, ER and hospitalation for
things like arrhythmias and lung development.

I've indicated that in the range of .25 to .5,
broadly speaking, that we see more robust results for
hospital admissions and emergency room visits for asthma
as well as long-term effects on various endpoints from NO2
exposures in these ranges.

We also have the recognition that NO2 is likely
to be a good marker of traffic. We've seen all these
effects from traffic. Again, we don't know for sure it's
NO2, but there's some potential role that NO2 is playing
in here and we incorporate that in our thinking.

--000--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
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SUPERVISOR OSTRO: We also add that tox studies are
showing the airway reactivity and the enhancement of
allergic response, and also a potential alteration in lung
structure. So we think about that in terms of margins of
safety.

And we also think again that we might -- a
one-hour standard by itself might not be fully protective,
that some of these effects might be from multi-hour or
24-hour or multi-day exposures. So we think it's
important to lower the full distribution of NO2, not just
the one hour. So this is where I was going to say that
you might wonder why we stopped at 30 parts per billion.
Maybe there's evidence from the European studies to go
lower, and I just wanted to say a word about that.

First of all, in the -- I've indicated that the
NO2 is of course correlated over -- it's spatially with
ultrafines and elemental carbon and other constituents as
well. And it's correlated over time with -- when you're
doing these daily studies, these daily time series
studies, it's correlated with PM2.5, usually correlation
coefficients though between of .4 and .6. So even with
multi-pollutant models it's —-- you can't say clearly it's
an NO2 effect. 1If we knew clearly that these rather
severe effects were occurring at -- were due to NO2, we

would drop the levels even lower. And we can discuss
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AQAC's view on all this evidence taken together and on our
thought process here.

But since most of the studies were European
studies, there's a lot of negative studies -- we haven't
seen much positive studies in the U.S., we thought the
studies were important enough to have an annual average
that would add protection to the one-hour average. But at
this point we said based -- we thought based on the lack
of U.S. studies, that we wouldn't go much lower than the
30 parts per billion.

And then there's the issue of in fact
extrapolating from the European studies. Now, if all of
these effects are one-hour exposures, let's say even the
epi studies, then outdoor NO2 is outdoor NO2 and we don't
have to worry about extrapolating. So if you see effects
at .2 or .25 or .3 in Europe, you would see the same
effects here.

But if the effects are longer than one hour, then
you have to think about longer term exposures. You have
to think about 24-hour exposures. You have to think about
exposures indoors. And the evidence in the U.S. where we
have the tighter homes and a little bit further distance
from traffic to home relative to Europe, the evidence
seems to suggest that, you know, the penetration rates

with NO2 are not that high. Sometimes there's very little
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correlation between personal NO2 and outdoor NO2. So we
just thought that we couldn't easily extrapolate from all
of these European studies to U.S. concentrations when you
factor in the indoor penetration.

And the fact that NO2 in Europe is also relating
to diesel, which are much more common in Europe than they
are here, so there's also an ultrafine, a diesel elemental
carbon effect that might be concurrent with NO2.

So we put all these factors in and we thought at
this point in time, pending additional studies that we
expect to see over the next couple years on NO2, that we
would start with a 30-part-per-billion annual average.

--00o--

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: So, again, just our numbers here of our
recommendations, where we are.

And I think that concludes my presentation of our
recommendations.

Thank you.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: We're actually scheduled right now to take a break.
Would you like to do that, Dr. Kleinman, maybe about a
two-minute break?

CHATRPERSON KLEINMAN: Yeah, I think that'll be a

good idea.
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What I'd like to do after the break is at that
point we're going to open this up to the Committee members
to review this. And just looking at the program for the
rest of the day, what I'd like to do is -- in the
afternoon after the break we'll be talking about the staff
report and, you know, our comments on that and our
comments on recommendations at that point.

So what we'll do is after this break we will
start looking at the technical support document issues and
go through the various chapters on that. And then we'll
take the staff report, which is an integration of that
technical support document, and we'll look at how well the
integration worked and were there gaps in the way things
were brought across.

So with that, why don't we take a ten-minute
break.

And is there a -- I guess we have to go over to
the hotel to grab coffee, is that --

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: I think so, yeah.

CHAIRPERSON KLEINMAN: Okay.

(Thereupon a recess was taken.)

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: Okay. So, Dr. Kleinman, this is the time I guess

for your committee to do their peer review. But I'd like
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to make a couple of remarks at the beginning just to kind
of remind you that, you know, your group of course does
the peer review of both the technical support document,
the integrated staff report and the OEHHA recommendations
and -- the Air Resources Board.

Of course what happens after this stage is
ultimately the staff will put together in the final staff
report, which will be based on this Committee's findings
and recommendations -- in fact, probably modify the draft
document based on that. So you're comments are very
important to both the Air Resources Board and OEHHA in
that ultimate process itself.

And kind of reminded me, we did -- ARB and OEHHA
staff did get together and we sent you some questions I
think about two or three weeks ago, which was along with
some of the guidance you'd given your committee, that we
wanted the Committee to be aware of too. And a lot of
those dealt things -- are the effects -- the health
effects from the controlled studies sufficiently adverse
enough. And it gets back to the definition of what's an
adverse effect.

We also brought up some of the -- on the longer
term studies and these multi-pollutant studies, how to
interpret those kind of standards. I think we gave you a

list of about seven questions there. So hopefully your
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committee can weigh in on those heavily as well.

So with that, I'll let you take over.

CHAIRPERSON KLEINMAN: Sure.

What the Committee's done is, depending on the
expertise of the individuals, we've all read one or more
of the chapters in the technical support document as well
as the staff report and the list of questions that were
sent to us through ARB. And what I'd like to do is start
out with the first four chapters dealing with the
chemistry, the exposure, and the monitoring. And we'll
have Dr. Green start off and then other members of the
Committee who have comments on those chapters can weigh
in.

So let's start with that.

ADVISORY COMMITTEE MEMBER GREEN: Thank you.

The first chapter in terms of introduction
overview I think is very straightforward. It covers the
appropriate relevant issues. And I didn't find any gaps
or errors or references missing I would have liked to
include. 1It's fairly brief of course.

The next chapter concerning physics and chemistry
of NO2 is really my field and something where I'm working
on related issues recently and currently. And I think
it's also a quite complete chapter. The interaction of

NO2 and other species in the atmosphere, like ozone and
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photochemical reactions, sources, sinks, long-range
transport via compounds like peroxyacetyl nitrate and
other peroxynitrates are all important, all somewhat
complicated, but issues that have been studied for many
years now and are generally understood quite well. There
will be ongoing research. There will be new details
learned and things will change on regional and global
scales.

But I think it's covered quite well here, and
there are certainly no large unknowns in the picture of
NO2 and the physics and chemistry of the atmosphere that
produce it and destroy it as it comes and goes.

It's aside from this group's mandate or this
regulation's applicability. But I think the interplay
with ozone is very, very important in that California and
other regions have challenges ahead in meeting desired
ozone targets. And that will probably only be achievable
with concurrent improvement in NO2 concentrations.

So I think -- although it's outside the issue
immediately at hand, I think this will be an action that
will have additional benefits in here air quality for the
public health of Californians and more broadly. So
outside our immediate concern, but I think important and
beneficial.

The third chapter concerning measurement, that
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is, the assessment of actual exposures, is also an area
where there are complicated chemistry issues exposure to
other pollutants at the same time, time scales of
measurement and so on. But, again, it's a field that has
been long established, technologies have been developed
and confirmed. And I make NO2 measurements in my lab.

It's certainly very complicated assessing
exposures of indoor versus outdoor, but that's spelled out
here and acknowledged. And it's again complicated, but
that complexity is understood. There will be future
progress in monitoring and in distinguishing the fine
details involved. But there are no major mysteries. It's
a well established field. It's been quite a long time
since there's been a review or update or change of
measurement protocols, and I think it's fairly
straightforward and well presented here.

I didn't find any missing references. I checked
up-to-date literature quite recently to see if there were
any, say, critical reviews reassessing any sort of
picture. And there were not. There are ongoing studies
involving NO2 -- NO2 and other pollutants, both in
California, the U.S. and other countries. But there's
nothing dramatically that has cropped up, so nothing that
needs to be added by any means. Certainly any time

several years pass you get many new studies. And there
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will be minor changes in the years ahead, but nothing
dramatic I would expect.

In terms of sources and emissions and the
monitoring and the relevance of the exposures, I think it
starts to border into the biological and clinical side.
But it appears that the sensitive groups are well
identified. Again, there are always fine details to be
learned better as the years go by. But it seems
straightforward that we know what sort of exposures to be
looking at and looking for and considering. And one
expects the details to evolve over time. But, again,
things are well established. I didn't find anything
missing that I would have wanted covered or referenced.

The monitoring apparatus is quite quantitative
and is quite selective, that is, it doesn't give false
measurements if something else is present in a mixture.
So, again, it's fairly clear, it's appropriate to be
regulating at precisely defined numerical standards.

The expression of the standard as a volume
fraction is the right way to do it because that
measurement is independent of atmospheric pressure changes
due to weather or elevation. And we have a wide range of
elevations in California, so I think that's the preferred
type of unit to be using and referring to and establishing

as a standard and measuring with the apparatus. Other
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studies sometimes do the mass concentration. But that's
actually something that has to be corrected for standard
atmosphere, sea level and pressure. So it's preferable to
keep it in the volume units.

It might be more convenient to more uniformally
use preferably billion units, with a B, rather man million
to save the extra decimal point and trailing zeros
necessary for a specific two-digit number like 30. And,
in fact, some chapters off and on through the material use
those units because that's what things have been reported
in. It doesn't really matter as long as the trailing zero
is specified when appropriate.

Other regulations such as earlier ones in ozone
have significant round-off flexibility that actually
allows for marginally higher concentration to be
acceptable. And one needs to be clear about that. And I
think in this case things have been well spelled out.

It's just a matter of convenience and clarity.

In checking my notes, I think those are most of
my comments. Again, the first four chapters are fairly
straightforward. They cover well established issues,
issues that were in fact generally well established in the
previous review cycle. And in the meantime incremental
progress has occurred and minor changes, but nothing

dramatic. And I would not expect dramatic mysteries to
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suddenly appear. It's a perfectly well established
regulation and it's a good time to review it.

Certainly on the clinical biological side, things
are much more complicated, though well established and
evolving. And I'll let others comment in all of their
specialties.

CHATIRPERSON KLEINMAN: Thank you.

I had a few questions that I'd like to throw out.
And starting in Chapter 1, which basically summarizes the
history of regulations, one of the options that's
available is the secondary standard to protect welfare.
And the welfare standard was briefly mentioned in the
staff document -- staff report. And we will talk about
that in more detail. But it might be useful in the staff
document, in a technical document -- support document to
add that -- you know, some information on that into
Chapter 1 because, if for no other reason, changes to the
standard that will reduce NOx are certainly going to have
an impact on the amount of fine particles generated. And
as an extra benefit there'll be improvements in -- well,
possible improvements in visibility. And so although
those aren't, you know, key factors, I think it's
important to add as much support documentation as we can.

In that regard, in Chapter 2, which discusses the

atmospheric chemistry, given that, in southern California
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at least, nitrates represent something like 50 percent at
times of the winter time fine particles, it would be
worthwhile mentioning or projecting what the impact of
reducing the NO2 would be on the potential fine particle
burden as well.

Now, I did have a question. And I'm not sure
that, you know, we can deal with it completely now. But I
wanted to ask about the peak indicator value that's used.
From reading the chapter, it's made clear that this is the
limit that you use to identify unusual spikes; and to
eliminate, you know, values that are extraneous -- not
extraneous but extra high and not necessarily
representative of true exposures, and those could come
about through, say, an accidental release or, you know, a
malfunction -- a temporary malfunction in a source, a
fire, something like that. But I was wondering, because
it's not spelled out and I think it should be in the
report, whether that peak indicator value -- because you
provide graphs that show peak indicator values for each
individual site, and then there's one for the state as a
whole. And I -- my question is: Is that -- which
indicator value is used to eliminate extra high values for
a particular location? 1Is it the location's indicator
value or is it the state's indicator wvalue?

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
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BODE: This is Larry Larsen from our Technical Support
Division. And his group is in charge of area designation.

MR. LARSEN: The group of which I am a part of.

The values of the peak indicator are calculated
on a site-by-site basis. They are applied primarily for
determining attainment and nonattainment of standard
that's in place. And they are done -- the attainment
designations are typically done on a regional basis rather
than a site-by-site basis. So the highest site in a
region would be the determining factor for the regional
designation as attainment or nonattainment. But values
would be excluded from consideration essentially on a
site-by-site basis. Although the highest site would be
the governing site.

Does that answer the question as fully as you'd
like?

ADVISORY COMMITTEE MEMBER PLOPPER: Could I
follow that up.

Can you translate that into Table 5-2, where it
says maximum one-hour value. So you're excluding all the
peak values? I mean --

MR. LARSEN: Table 5-27

ADVISORY COMMITTEE MEMBER PLOPPER: -- 5-2, page
513.

MR. LARSEN: In the staff report or technical
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support document?

ADVISORY COMMITTEE MEMBER PLOPPER: Oh, I'm
sorry. We talking about -- I'm talking about the main
document.

CHAIRPERSON KLEINMAN: Yeah, this is the
technical support document.

ADVISORY COMMITTEE MEMBER PLOPPER: This is not
what we're dealing with now?

CHATIRPERSON KLEINMAN: Yeah. Page 513.

MR. LARSEN: No, maximum one hour that you see in
this table is the measured maximum, not the highest that
was not excluded. Is that the question?

ADVISORY COMMITTEE MEMBER PLOPPER: Still don't
understand what you're talking about.

So in other words this is not actually the
maximum value; this is the --

MR. LARSEN: No, it is actually the maximum value
measured.

ADVISORY COMMITTEE MEMBER PLOPPER: It's
unadulterated?

MR. LARSEN: Unadulterated -- unlimited.

ADVISORY COMMITTEE MEMBER PLOPPER: Unlimited.
Okay. That helps, yeah.

CHAIRPERSON KLEINMAN: But for attainment you

then exclude values if they're above the --
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MR. LARSEN: -- if they're above that indicator,
yes.

CHAIRPERSON KLEINMAN: -- the peak indicator
value.

MR. LARSEN: That's correct. And they -- the

performance of that process is that approximately one per
year on average would be excluded from determining
attainment or nonattainment.

ADVISORY COMMITTEE MEMBER PLOPPER: So —-- this is
Dr. Plopper again.

So which values do they use in these
epidemiologic studies? Are they -- are the values that
they use for determining local concentrations for
epidemiologic studies, are those values based on excluding
these max --

LARSON: No. The epidemiological studies would
be taken all of the data available into account.

ADVISORY COMMITTEE MEMBER PLOPPER: Oh, okay.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: So what we really have here is like two sets of
values, you're right. And one is for the standard as far
as what the standard is and how many days you exceed the
standards, the maximum values. And so all the health
studies are using real data.

But this peak indicator I think came about back
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because of a law in the Legislature -- what, about ten
years ago? -- which was put in place for area designation,
that is, which areas, you know, were in attainment for
standard. And it put through a separate process, separate
from the standard setting process that allowed -- as Larry
has mentioned, allows approximately one exceedance a year
from these short-term standards. So ozones is affected by
this NO2.

MR. LARSEN: Uh-huh. Yeah, this is only applied
to standards that are set for short-term, 24 hours or a
shorter averaging time.

CHATIRPERSON KLEINMAN: Okay. ©Now, the downside
to this approach is in areas like the north central coast
where you've actually got increasing NO2 levels. You
know, if you used the historical, you know, indicator
value, you might exclude some real values that are, you
know, brought from essentially new sources and new growth,
and it's going to take a while for that -- over what
period, I guess, do you, you know, figure out that peak
indicator?

MR. LARSEN: The regulations currently have that
done on a three-year basis. So it's a moving three-year
window. The most recent three years are used to determine
the current annual designation.

CHAIRPERSON KLEINMAN: Okay. So over time that
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MR. LARSEN: That's right. If air quality is

worsening and NO2 levels were increasing, it would catch

up with the area, the indicator response to that increase.

If it's decreasing, you see in the charts that are
provided some of the trends are dramatically downward
because air quality's been improved.

CHAIRPERSON KLEINMAN: Great. Thank you.

ADVISORY COMMITTEE MEMBER GREEN: I realized I
had one more comment on Chapter 4, if that's okay. It's
not a shortcoming so much as a suggestion for additional
studies and things to look for in the future.

Among the various sources you have for NOx in
general are -- is the formation of NO2 from NO. And
noncombustion sources of NO may be something that's
under-recognized and under-inventoried in the non-urban
parts of the state, particularly the San Joaquin Valley
where summertime air is proving to be quite a challenge.

So looking at sources of NO from soil, grasses

and trees, would be the kind of thing to look for. As the

combustion sources are steadily cleaned up NO2 may level
off because noncombustion sources are present and in fact
may be increasing.

There will be a natural background of NO from

natural soils, grasses and trees. But there's also a lot
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of anthropogenic management of soils, grasses and trees
through crops, fertilizing, manure spreading, composting,
all sorts of noncombustion activities. And these are
areas in which for reasons of business change, over the
years new practices come into play, sometimes new
practices come into play to address one regulation such as
VOC reduction, which ought to help reduce ozone in the San
Joaquin Valley. However, if the practice ends up causing
a larger release of NO, which oxidizes to NO2 and adds to
NOx, one could actually be working on one part of a
problem but making another part of it worse, or at least
not gaining ground overall, which we don't want in cases
like San Joaquin Valley ozone in the summer where we
really do need some improvement.

So I would suggest adding the noncombustion
sources of NO2. TIt's indirect via NO, but it's definitely
linked into the picture for the future.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: Great. Thank you.

CHAIRPERSON KLEINMAN: One other comment on
Chapter 4. There's the section dealing with the
projections over the next couple of decades. And they
clearly show the mobile source contribution dropping quite
drastically, which, you know, is to be expected from new

controls and new emission devices that are going to reduce
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that. But it also shows very slight increases in
stationary sources, which again is logical given increases
in population and things like that.

But I was wondering whether in those projections
a count has been taken of the recent shifts in the
availability of fuel o0il, the possible change of fuel
sources over the next couple of years and whether we need
to have more research done to better define that, or
whether that's already ongoing.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: Well, I will tell you, a lot of the decreases in
trends right now has been from the switch from fuel oils
to natural gases and also to the large trend in motor
vehicle controls, especially heavy-duty diesel controls.
So whether that long-term forecast -- you know, at this
point I don't know. I don't think they really have those
looked at and whether the -- you know, I know natural gas
which was relatively abundant a couple years ago in a way
and cheap, but a lot of -- a lot of countries, a lot of
facilities are all moving to natural gas because it's the
cleaner alternative in a way. And whether those will
impact supplies, and mostly back the other way, it's
something important to look at.

CHAIRPERSON KLEINMAN: So it might be something

to suggest to the California Energy Commission. And I
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believe UC has a multi-university unit as well that looks
at the issues. And perhaps twist some arms to get more
research done along those lines.

DR. KADO: There are some alternative fuels
coming down the line that may have higher, as you
indicated. For example, biodiesel has been brought up as
one of those. But I'm not sure if those have been
projected into these models right now. Good point.

CHAIRPERSON KLEINMAN: Could make next five-year
cycle of standard setting more interesting.

DR. KADO: Yeah. There's also, you know,
controls that are having an effect as well.

CHATIRPERSON KLEINMAN: Yeah.

Are there any more comments on chapters 1 through
4, or questions, Committee?

If not, let's start with Chapter 5.

And both Ralph and Laurie have looked at that.

ADVISORY COMMITTEE MEMBER DELEFINO: Do you want
me to go first?

CHAIRPERSON KLEINMAN: Sure. Use the microphone,
please.

ADVISORY COMMITTEE MEMBER DELFINO: I found -- is
it on?

Oh, okay. I just can't hear myself. Something

in my ears.
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Don't write that down.

I found it very thorough chapter. It was very
informative, well written.

The first part was actually I think very
important when looking particularly at the one-hour
standards. We see in Figure 5.5 and Figure 5.6 on page
5-17, and then later on Table 5.4, that if we're thinking
about .18 ppm standard, it's not going to -- if the trends
continue, we're not going to see any exceedances, maybe a
few, because there's really only two. There's a couple in
the South Coast Air Basin. So I'm not -- and I'll talk
more about this in reference to the epidemiology studies.

So I guess the question is is -- you know,
looking at this, what good would the .18 ppm standard? I
think this was important in informing us as to the
relevance of the .18 one-hour maximum ppb standard -- .18
ppm.

There was an assessment -- it must have taken a
lot of work. I know how these exposure models can be
difficult. It was an assessment of population averaged
exposures of Californians using the inverse distance
weighting mechanism method. And I just wanted to point
out that this is likely to over-smooth true exposures,
because you're relying on fixed site monitors that are

cited for reasons other than determining a spatial
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variability of NO2. And because of this, you get a lot of
over-smoothing.

And in my review I gave a couple of references,
one being Michael Jarrett's review of the literature,
which really puts the IDW method in to clear perspective.
There's nothing wrong with it. TIt's just you have to
understand that you probably grossly underestimate many,
many people's exposure.

So with that I thought the indoor -- the indoor
NO2 section and the indoor versus personal was very
comprehensive. It covered pretty much all the literature
that's out there. Although there are new studies that
should be published soon on the topic.

But the section on spacial variability of NO2
concentrations was limited. And I think this is very,
very important -- it's a very important topic, one that of
course you can't really address using central site
monitors, and one in which is becoming increasingly
recognized by the epidemiology studies that are finding
that the central site data just is not adequate to
characterize an individual's exposure to NO2.

So short of using a personal monitor, most of the
newer studies, including the children's health study right
here in California, my own studies, we're beginning to

look at models that take into account sources, like
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traffic. And in this section there was a mention of this
here and there. But it really needed to be covered in
much more detail just so that when we look at these
regulations, we understand that whatever's measured at the
central site is in many instances far less than what
people are actually exposed to.

And there were two studies that were mentioned.
One was Singer, which was the exposure modeling study for
the East Bay children's asthma study. And they found that
NO2 and NOx were around 60 and 100 percent higher than
regional background levels at the schools.

There were three schools. Three schools were
within 130 to 230 meters downwind from the freeway. In
that case NO2 was 20 to 30 percent higher and NOx was 50
to 80 percent higher than regional levels.

There are several other papers that actually
weren't mentioned in that section that are very important,
one by June Wu doing an exposure assessment study for the

children's health study. Found that within community

variability of personal exposures -- this is using a
model, then actual personal badges -- was highest for NO2,
okay, compared to -- I think that was compared to black

carbon and PM2.5. And that was 20 to 30 percent within
community variability. So that would be generally in

reference to one of the children's health study monitoring
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locations. And that traffic was the major determinant.
There was no surprise in that. The Europeans have really
been way ahead of us in assessing the impact of traffic on
NO2 exposure, and using NO2 to their advantage to model
traffic-related exposures.

Another study that wasn't cited, perhaps because
it's fairly new —-- I think it came out this year in
March -- and that's by Zev Ross/Paul English, looking at a
very nice study done in San Diego County using land-use
regression. And the group set out -- actually I think
Ross did the analysis, but English really headed this up.
The group set out a network of passive NO2 samplers cited
in relation to various sources. And that really should be
covered in great detail, because I think it really clearly
shows the spatial variability, at least in San Diego, of
NO2 and how -- and they did some comparisons to the
ambient monitors as well. So it really puts this whole
thing in perspective. And I would imagine if you went up
to L.A. -- and I know the children's health study is doing
some things in Long Beach in that regard -- and I think
you'll find that it's even greater in the L.A. Basin and
probably any urban core.

There was a -- in that section they had done a
study some time ago using personal badges. And I thought

it was interesting that Steve found that the highest
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personal NO2 levels were for periods when the subjects
were away from home, basically out traveling. So that
brings in to the fold the importance of in-vehicle
exposures. And I don't know -- I don't think that was
covered in much detail. But I do think there are some
good studies, including ones done by ARB, using in-vehicle
NO2 monitors. And, again, it sort of -- we're getting
away from the central site and looking at what people are
really exposed to. And I don't know how you can regulate
that except to regulate the sources.

That's basically it.

CHATIRPERSON KLEINMAN: Laurie.

Could you use the microphone.

ADVISORY COMMITTEE MEMBER CHESTNUT: Definitely.

Yeah, I think Ralph covered in much more detail
one of the main questions and points I had about this
chapter. So I'll just reiterate, I think the spatial
variation question is a really important one, and
especially what exposure levels might be in closer
proximity to the traffic sources. And if there's more
data on that available, as it sounds like there are, then
I think that's something that should be talked about,
because we're talking about bringing the central monitors
down to some levels. But that's -- there's probably

higher exposures at these closer sources.
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So there will be some effect on that. But we
need to understand that whole distribution to really
understand what the population risk is.

I think the other thing interesting in this --
I'm getting enhanced allergy responses.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: We are near a freeway.

(Laughter.)

ADVISORY COMMITTEE MEMBER CHESTNUT: Well, I
think the first thing of interest in looking at this
chapter is: Well, where do we stand now with the ambient
concentrations and what are the trends looking like? And
I think -- yeah, it's clear that there's only limited
exceedances of the new -- of the proposed standards, and
it's primarily in the South Coast. And the trends there
are already downward. So it looks like things are already
in place to probably be meeting these proposed standards,
of which it doesn't change what they should be, but it
puts some context for us.

But just to quibble a little bit, I think Table
5-1 shows annual arithmetic means of NO2 concentrations.
And it's not clear, but in looking from the staff report
later, this looks like averages across the basins versus
single monitors. But I think the standard would be

measured at single monitors. So it looked like later
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there's several -- sorry I'm having some trouble. There's
several individual monitors that are above the 30 parts
per billion in the South Coast.

Maybe I better stop there.

ADVISORY COMMITTEE MEMBER CHESTNUT: I just think
it's important information that comes through later. It
didn't show up here.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: 1I'd get you one of my cough drops, but I left them
upstairs.

ADVISORY COMMITTEE MEMBER CHESTNUT: Actually I
have something here.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: Well, you know, one thing that I just want to
comment on, which is rather apparent, is a lot of the
standards especially considered air quality and air
pollution control over the last 50 years has looked at
really regional pollutants and their impacts. And there's
a great deal more of looking now at -- and the monitoring
networks have been set up with central site monitors. And
specifically the monitoring network was set up so we
wouldn't look at -- wouldn't be affected by nearby
sources, things like that.

But the question is -- in fact this is a good one

maybe for BART as well is do the health studies -- are
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they -- what kind of data are they using? Are they using
central site data? I know a lot of what we're looking at,
especially through the East Bay children's study, set up
its own monitoring system itself. So it did rely on
central site. But that would be I think important for how
you interpret the results of the -- at least the -- more
of the epi studies rather than control studies.

ADVISORY COMMITTEE MEMBER CHESTNUT: I think it
also brings in that the epidemiology studies using a
central site hopefully at best are tracking that
distribution across the population. So you aren't
necessarily missing those higher exposures. But to the
extent that there's just a lot more noise in that central
monitor as a measure of the population's exposure, that
could result in less chance of finding an effect in an
epidemiology study that's used in central monitored data.
So that's an important I think point that needs to come
through on that spatial variability.

CHAIRPERSON KLEINMAN: Another place where that
comes into play is when you start to look at the health
relationship in the dose response. Some of the variation
from city to city to city may actually have something more
to do with the spatial distributions as opposed to the
difference in sensitivity to populations or toxicity. And

I think it would be worthwhile to at least acknowledge
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that point, you know, in the appropriate sections. As
well as there were some of the public comments, which
we'll get to tomorrow, that actually deal with that
variability in slope factor. And I think part of the
reason for it might be this kind of spatial variability.

ADVISORY COMMITTEE MEMBER DELFINO: Yeah, I
agree. That's a key issue in interpreting the end-map
studies too, by the way, where they're looking at
long-range transport versus within city spatial
variability. And they tend to miss -- they tend to miss
associations in Los Angeles probably for that reason and
never have considered that.

MR. LARSEN: Can I make a comment?

CHAIRPERSON KLEINMAN: Sure, go ahead.

MR. LARSEN: Yeah, Larry Larsen again. A very
quick comment on the table that you mentioned.

The table that was prepared that you noted the
very low concentrations for an annual average on was done
inadvertently. It was meant to actually represent the
highest site within the basin. But it did in fact average
all the hours for all the sites within each basin. And a
replacement table for that I believe is -- has already
been prepared? Okay.

Another aspect though of an annual standard and

how we do attainment designations with respect to an
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annual standard, it is our practice now with respect to
all of the annual standards we have in place to again look
at three years, where the annual average is done
separately for each of the three years for each site. And
the highest year, not the average of the three years, but
the maximum of the three years at each site would be the
characterization that we use. And, again, the highest
site within a region would be used to determine the
attainment status of the region itself.

CHAIRPERSON KLEINMAN: One thing to educate me
more than anything else, on Table 5.3 on 515, I didn't
quite understand how the statewide maximum can be more
than the maximum from any of the other sites. I'm sure
there's a logical reason for this.

MR. LARSEN: Mathematically I'd be very
hard-pressed to defend that point.

(Laughter.)

CHAIRPERSON KLEINMAN: Whoops.

ARB HEALTH AND EXPOSURE ASSESSMENT BRANCH CHIEF
BODE: Maybe those air basins not mentioned had really
high values. But I think that's something we have to look
at.

CHATIRPERSON KLEINMAN: Okay. Yeah, I was just
wondering, because it's picked up on Figure 5-4 on page

514 and then here. And it just seemed like a mismatch.
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There might -- yeah, it may Mathematically be right. But
I just think it needs --

MR. LARSEN: Yeah, we'll have to take a look at
that. I do not know this table.

CHAIRPERSON KLEINMAN: Okay. Are there any other
comments relevant to this chapter?

We do have some fairly extensive, you know,
written comments that we'll be, you know, putting
together, and that will be part of our report. So
hopefully we haven't missed anything.

So I guess at this point we can move on to the
controlled human exposure studies.

And Dr. Adams would like to go first on this.

ADVISORY COMMITTEE MEMBER ADAMS: Thanks very
much. I've prepared a three-page document for our Chair,
of which I'd like to talk about a third of that at this
particular point, and then defer to my fellow members,
Russ Sherwin and Dean Sheppard.

A detailed presentation and analysis of
controlled human exposure studies by the staff is given in
Chapter 6 of the technical support document. I find the
analysis to be thorough and complete. It is well
organized, dealing with appropriate topics in logical
order in combination with presentations of essential

detail in the text. The latter is supplemented by seven
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tables in the appendix that specify each important study
and a summary of important details.

Data from studies of healthy adults, almost all
of whom were young, exposed to NO2 concentrations up to 4
parts per million for several hours with or without
exercise shows that they do not experience symptoms,
changes in pulmonary function, or increased airway
resistance.

However, exposures to NO2 in the range of 1.5 to
2 parts per million has been found to cause small
statistically significant effects on airway responsiveness
in healthy individuals.

Few studies have examined responses in healthy
elderly subjects. Although the results in one study
suggest that there may be a significant decrease in FEV1
response in older smokers exposed to 0.3 parts per million
NO2 for several hours.

A summary comparison of responses to NO2 exposure
in healthy adults, again almost all of whom were young,
and asthmatics is given in Table 6-7.

Overall the clinical studies of asthmatics
suggests that NO2 exposure at or near the current 0.25
part per million one-hour standard enhances the response
to an allergen in those individuals with allergic asthma.

Observed responses include decrements in lung function,
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increased inflammatory response in airways, and evidence
of activation of eosinophils. Although these responses
were not observed in all studies of asthmatics.

However, for some asthmatics exposure to NO2 at
levels near the current one-hour standard will very likely
experience increased airway reactivity. As shown in Table
6-3, reduced lung function in COPD patients has also been
observed when they were exposed to NO2 at the current 0.25
one-hour standard.

The clinical significance of increased airway
reactivity after NO2 exposures in individuals with
preexisting respiratory disease is the potential for a
flare-up or exacerbation of their underlying respiratory
disease.

The question of asthmatic significant differences
in some studies and not in others -- remember this --
because asthmatics vary substantially in the severity of
their disease, study differences may well be due to this
factor rather than statistical chance per se.

You follow what I'm saying there?

I've prepared a response to the questions raised
by our Chair in his e-mail. 1I'll share though just one of
these questions with you at this particular point germane
to what my comments previously have alluded to.

Are the estimated effects suggested by controlled
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exposure studies sufficiently adverse to be a basis for
short-term standard?

I believe so, for individuals identified above.
Adverse clinical effects, although only observed in a
limited portion of the adult population, were observed at
levels as low as 0.25 parts per million. Lowering the
one-hour standard to 0.18 parts per million would appear
to provide a reasonable margin of safety.

And did you want me to respond to questions now
or to pass on the microphone?

CHAIRPERSON KLEINMAN: No, I think we can just go
ahead and pass on the microphone. I think the response to
the questions is in writing, and we'll pass those on to
staff.

ADVISORY COMMITTEE MEMBER SHERWIN: Well, I have
to start off by saying that the key to my talk is an old
story. And the old story is the grand M, capital M, which
says all of our health effects have been related to three
big areas: Mortality, morbidity -- and I've introduced a
term "morbility," because what we're worried about more
than anything else, as pathologists anyway, is what's
below the surface.

We see, just like the iceberg, a big proportion
of disease below as opposed to what's above. And asthma,

as just mentioned, is one of the great examples of this,

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

79
because it's such a mixture of diseases. I can't go into
the studies we're doing right now, but they're young
people. And I've been impressed by the individual
variability and the 15 percent severity in a group of, you
know, ostensibly, sampled population: Young kids dying in
motor vehicle accidents and homicide. So they have severe
asthma.

Only a few of them did we elicit any kind of a
history. But of course, again, you see, we have the same
problems that you have with the clinical and tox. And,
that is, we want those kinds of cases, sudden deaths, so
they don't get complicated by being hospitalized. But
then we can't get good histories because they're violent
deaths and we have to depend upon next of kin, and it's
not the most reliable.

But we did get some information. And,
surprisingly, most of the information we got seemed to be
environmental influences, kids who -- students who work
with grinding, dust, painting, dusty atmospheres of sorts,
occupational. Wood, for example. Well, what does this
mean? It means that your asthma is a tremendous mixture.
There are variations in eosinophilia. And you may be
aware that not all asthmatics have eosinophia.

And at the same time let me mention that our

young kids, 4 of whom of some 69 had a history of the ones
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we get inflammation on, had a history of asthma. But not
one case did we have classical pathologic asthma.
Horrendous number of eosinophils. Horrendous amounts of
bronchiolitis and chronic bronchitis and chronic glandular
bronchitis. So it's all mix. And we get into that other
thing called emphysema, asthma, chronic bronchitis,
bronciolitis, and we don't know much about how to separate
these sharply.

So when you start talking about testing groups
for asthma and testing them for emphysema, COPD, whatever
that is -- and while I mention that, let me tell you a
curio which just came across my desk and, that is,
emphysema's the fourth leading cause of death nationally
now. I think it was 1952 or something like that when
California first recognized emphysema as a disease. So
all of a sudden -- well, it's something very strange going
on. It may be the third leading cause of death according
to the latest information. But the information I thought
was really curious is there are some places where
emphysema already is the third leading cause of death, in
the Los Angeles County. And of all things, Antelope
Valley has emphysema as its leading -- as its second
leading cause of death. Now, why? Well, I don't know.
I'm going to leave it up to you people to give me some

answers on that.
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But they have a lot of dust storms in Owens
Valley and Antelope Valley. And that may be some of your
answers.

But the message that comes out of this is, one,
what a difficult pathological job it is to make a
diagnosis; and clinically and testing it must be equally
or worse. So that's a critical thing.

The second thing is: How do you measure
emphysema? So we have studies on COPD, which you do have.
Henry Gong I think did a study on COPD. But he didn't
find any functional -- no -- as the critics will say,
there's no symptoms, no signs. And so it doesn't mean
anything. But the hallmark on emphysema is vanishing lung
disease.

And, incidentally, I should have prefaced my
remarks by saying I thought the reviews were excellent, I
thought it was a great job. And the only reservation I
had was I thought there should be more attention paid to
morbility. In other words, the idea of: How do you
measure some of these things?

And getting back to the emphysema, if the
hallmark of emphysema is vanishing lung disease -- it's a
silent disease. There's no -- I don't know of any
pulmonary function. I think the argument I always give

when I come to a chess meeting is you can lose 25 percent
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of your lung before your PFTs become positive first test.
So why would you necessarily expect the function test to
be bad? Or turn it around the other way, it probably is
so bad that your incremental change is going to be small.
So that becomes a critical thing.

We have no technology to measure depletion. A
person who has never seen a physician, who gets short of
breath -- and I mentioned this, I'm sure, before -- has
lost probably 70 percent of his or her lung irreversibly
with nobody knowing about it. So that is one of the
problems that we're up against.

So somehow or another the word -- the phrase
"best judgment assessment" comes in. And that says that I
go entirely along with your recommendations, because I
feel as though there has to be a margin. And what you
have picked up above the surface, I am sure is magnified
manyfold below the surface. So I'm strongly in support of
the recommendation.

Let me mention some other areas I think would
warrant attention, maybe. And you can think about it.

There was a recent study done -- and you
mentioned it -- it was Wellenius who did the study. It's
the first study I know of where they showed a relationship
of air pollution to congestive heart failure. And they

did it with particulate. But we have been doing studies,
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number of studies at .4, .5, .6. But the .4 definitely
had statistical significance, a leaky lung exposed to

NO2, in animals of course.

And what does this mean? Well, it means that
these people are going to be more susceptible to
infection. They're going to be more susceptible to
thrombotic phenomenon. And it's the only -- you mentio
the Richter's report on facilitation metas -- I think
that's extremely important. I would not -- I would
recommend that every operating room make sure that the
is really cleaned up. Because if NO2 were to arise in
operating room, it would -- it would facilitate the
seating of cancer cells. Seating of cancer -- cancers
metastasize in some people and not in others. Why is
that? And we don't know.

But one of the factors is seating. And in
seating comes endothelial damage. And one thing that
probably warrants a lot more attention is endothelin,
nitric oxide effects on endothin. Cigarette smoke has
been shown to affect the endothelium. Nobody's ever do
the NO2 studies. Somebody should be putting in a littl
reminder saying that if we ever do the NO2 studies, we'
probably come up with endothelial damage, with

perturbations of nitric oxide that endo -- and the
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endothelin system in the lung.

Butt the most important thing is in Wellenius'
study is you could wind up with more congestive heart
failure. We're not talking about the heart. We're
talking about pulmonary edema. The real problem of
congestive heart failure is leaky lungs, which is exactly
what we were working on.

Leaky lungs, as I mentioned, are -- well, we'll
be prone to a lot of diseases, infection being one.
Instead of going into congestive heart failure, some of
these people are going to get infections with leaky lungs,
and you won't know it.

Well, so much for that part. Let me go on
to -- let's see —-- Wellenius, yeah, see, he had a comment
which I thought would be worth repeating, and I thought
that I would quote it for you. He said, "Triggering by
particulate exposure" -- and I would just substitute,
"Triggering by nitrogen dioxide exposure of acute
decompensation in patients with congestive heart failure
has not been evaluated in a systematic manner." Well, I
don't know if anybody's ever done that with NO2.

Okay. So that's an important thing.

A strict aside, which is something I know nothing
about, but I'm -- rather than throwing in one of the

commentaries, I thought I'd mention it here. I saw an
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interesting article on the subject domain approach to
assessment. I know nothing about it. But the quote that
caught my attention was: "School children's risk of
illness absence were significantly related to acute
exposures to nitrogen dioxide and nitrogen oxides." By
contrast, the authors could not detect significant
associations between air pollution and school children's
absenteeism using time domain approaches.

However, the bottom line was that when they used
subject domain, you know, they found the solution to the
problem -- they got the results. I don't know if that has
any meaning, but I thought that I would mention that it
intrigued me.

We talked about our leaky lung. We come down to
an area -- again, I am seeing young people all the way up
from infancy on chronic and acute bronchiolitis. It seems
to be ubiquitous. I don't think I've seen any young
person who didn't have some bronchiolitis. I mean it
shouldn't be surprising, because how many of us have a flu
episode, we're coughing, we're sneezing. So underneath
that clinical sneeze and cough is bronchiolitis. Every
one of these young people I look at has bronchiolitis.

And one out of four has severe bronchialitis -- severe --
and associated with a lot of other things which I won't go

into.
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But at any rate, it tells us that more work with
a fetus might be useful. And as I went through your
studies where you talked about developing lung and the
John Peters group and so forth, I came across a —-- I don't
know whether you mentioned it or not. You had some
references in the technical support and some in your staff
report, and they weren't all redundant. Probably all --
Wellenius was not in the technical support document, and I
think it probably should be, along with Peters' work, Jjust
to have completeness.

Whether LIU is in there, I don't know. But I was
intrigued with their association between maturnal exposure
to ambient air pollutant during pregnancy and fetal growth
restriction in utero, and the comment, "A 20 parts per
billion increase in NO2 in the first, second and third
trimesters" -- and they also went into the PM10, the 10
microgram increase in PM10 -- "were associated with
increased risk of IUGR" -- that's interuterine growth
restriction. "And our findings add to the emerging body
of evidence that exposure to relatively low levels of
ambient air pollutants in urban areas during pregnancy is
associated with adverse effects on fetal growth."

So I know you covered a lot of this, but I
thought that that may warrant emphasis.

One of the last two is on the susceptible
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populations. And as I mentioned, since all of the young
people we deal with have bronchiolitis -- and,
incidentally, every adult has some degree of emphysema,
every adult. You're on your way out of lung reserve early
on. It's just unfortunate. The big question is is to --
and if somebody said with air pollution, NO2, "What answer
do you want?", I would say, "I'd like to know what the
rate of lung reserve depletion is with and without NO2
exposure. Do I lose lung faster in Los Angeles?" And,
incidentally, I may lose it faster in Miami or Hawaii with
all the molds around. We originally did our study with a
comparison with Los Angeles and Miami and found that we
had probably -- well, I can't come to any conclusions, but
I can tell you that I'm looking at more eosinophilia in
Miami than I am in Los Angeles. And they both have a lot.
And I suspect the humidity and the molds. And EPA turned
me away from Honolulu. I wanted to do that study.

(Laughter.)

ADVISORY COMMITTEE MEMBER SHERWIN: But they have
more molds -- they have more asthma than anybody else
does. "Oh, no, you can't do your study." What a great
place to compare your studies.

But I was surprised to learn that their sugar
cane, for example, has so much fungus, five billion spores

to every gram of bagasse that -- and it's always up in the
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air. So that pristine area is not very pristine. But the
moral that I'm trying to bring in is that we have
susceptible populations all around. Who would have
expected you're going to be in a susceptible area if you
went to Hawaii?

CHAIRPERSON KLEINMAN: Well, if you look at some
of the stuff that Colin Solomon did where they were
looking at allergy after NO2 exposures, you know,
presenting allergens, they were finding results too.

ADVISORY COMMITTEE MEMBER SHERWIN: Well, I --
that was relatively new information to me, and I didn't
know that earlier and a lot of other people didn't know
that.

CHAIRPERSON KLEINMAN: Right.

ADVISORY COMMITTEE MEMBER SHERWIN: Anyway, the
bottom line to what I'm trying to raise is that in your
technical support data you talk about susceptible
populations. Well, it's a very limited discussion. And
I —-- you know, obviously there's limitations to what you
can do. Just as the exclusion of some reports have to be
left out, I don't fault the report review for leaving out
some of our -- on leakage study, because some of the
studies, .5, are pretty high. But nobody's done -- .4 was
our lowest. Nobody's done anything lower. We never got

around to doing any lower studies.
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But at my rate, it would be nice to put a list in

there, add to the support data a real listing of who are

susceptible. That would have carried in pregnancy. It
carried in the elderly of course. It would carry in the
frequency of respiratory disease in young kids. It was

very high. The frequency of a lot of infections in young
people.

But above all, it would wind up showing that we
actually do have a predominance of susceptible people.
The last report I ever saw a study was one by Gladys Meade
by the American Lung Association. I have it somewhere,
but I couldn't put my hands on it. And I think she came

up with something like 55 percent or 56 percent of the

population was -- any urban population, would be in the
especially susceptible group. So I would certainly like
to see a listing -- an update of that.

And the last of all, I think it might be
worthwhile also putting in here a definition of adverse
health effect. You alluded to it in your report that it's
difficult to define, difficult to measure, and
difficult -- but a lot of people that put a lot of time,
and ATA published -- I was asked to be a part of it. But
I objected to something and dropped out. I didn't feel at
the first one that a function test was okay if you didn't

do hard work. TIf you had altered function but you didn't
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do hard work, then it wasn't adverse. It was only adverse
if you did hard work.

And you mentioned earlier about -- what was that,
those young people pushing a lawn mower that was
motorized? And you were surprised to see some of them
with their blood pressure go -- pulse rate go up.

So the moral of the story is is that it'd be
awfully nice to have a good definition of adverse health
effect. And I would hope that that definition would cover
subclinical disease and the loss of reserve. And when you
do that and then draw attention to what's below the
surface, then you're recommendations will receive
phenomenal -- to me extraordinarily strong support,
because what we don't know, what the technology hasn't yet
given us, 1is already being pointed to by what you have
found and summarized.

CHATRPERSON KLEINMAN: Okay. Thank you.

Dean.

ADVISORY COMMITTEE MEMBER SHEPPARD: Yeah. So I
think you did a very nice job on a difficult field
actually, the human exposure studies for NO2. But of all
the criteria pollutants, NO2 is the one where the data are
most confusing, I think. And you did a reasonable job of
summarizing some of the confusing aspects of the data. So

I really don't have any major criticisms.
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I guess I had a few sort of style points maybe
that it would probably -- you could probably make a
stronger case just focusing on the studies where there
were statistically significant differences. You know, the
reason we use statistical analysis is to try to prevent
making specious -- drawing specious conclusions. And so I
think I probably wouldn't put so much emphasis on studies
that had something that would -- you know, showed a trend
but it wasn't statistically significant or there was a
close to statistical significance. You know, I think
there are enough statistically significant effects that
you could really focus principally on those.

I think, you know, I might in some areas be a
little bit more circumspect in interpresentation. I think
mostly you were. So you several times focused on the
studies where there were a few people who had a big effect
and then -- you know, for 3 out of 15 or 3 out of 20. I
think it's okay to mention those. But it'd probably be
good to, you know, always say that these results suggest
that a possibility that some people might be more
susceptible. Occasionally you kind of maybe went over the
line a little bit in saying that the results consistently
showed that there was a group of people who had extreme
sensitivity. And I think -- but that's one possible

interpretation. It might be correct.
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But NO2 is tough, because the results have been
somewhat more inconsistent than with other pollutants.

And so, you know, it could always give you some pause. I
think you mostly did a good job of capturing that
confusion.

I have some really minor little criticisms that I
can send -- or suggestions for typos and things I can send
to Mike. But I think overall you did a nice job with a
pretty tough field.

CHATIRPERSON KLEINMAN: Great.

One of the things that seemed to come out of the
data, and especially in Table 6-2, is that there were a
greater proportion of studies done at rest that had
significant findings, whereas many of the studies done at
levels of exercise in protocol seem to have trends but not
statistically significant responses.

And I was wondering -- and perhaps this is more
appropriate for our VMDs on the panel -- the effect of
exercise on variability in responses of people with
asthma. It seems that the error bars tend to get a lot
bigger on those. I wasn't quite sure in looking at the
table, because it is a little confusing because there's so
many data points in there, but whether it would be
worthwhile, you know, making some comment about exercise

induced variation and variability as one of the

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93
confounders in these kinds of studies.

ADVISORY COMMITTEE MEMBER SHEPPARD: Mike, I'm
not sure that really adequately explains the observations,
because many of the studies that we're talking about were
increases in airway responsiveness that were measured
several hours after the exposure. So it's hard to
understand why exercise would increase the variability
several -- I mean you can imagine why exercise might
increase the variability measured right away, because
there's exercise induced bronchoconstriction. But five
hours, six hours later when airway responsiveness or
allergen responses were measured, it's hard for me to
think of a biologically plausible reason why exercise
would increase variability.

ADVISORY COMMITTEE MEMBER DELEFINO: Can T
comment?

CHATRPERSON KLEINMAN: Sure.

ADVISORY COMMITTEE MEMBER DELEFINO: There's a
mounting evidence now that exercise induces more than just
bronchoconstriction in asthmatics, that in fact it
enhances inflammation as well. You see in exercise
neutrophilic infiltration into the airways, activation of
cytokines and chemokines. And that would be expected to
have an effect hours later, if not even 24 hours later.

So I think there's good experimental evidence that that's
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the case.

CHAIRPERSON KLEINMAN: In that case, it probably
would be worthwhile to make some mention of that, you
know, as part of --

ADVISORY COMMITTEE MEMBER DELEFINO: I can provide
some references. We're doing a study like that right now.

So bringing some of our asthma panelists into the lab and
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doing exercise challenges and measuring peripheral
neutrophils and other markers. So it's very -- you know,
with kids you can't go in and do bronchial washings. But
there's an experimental background all over that.

DR. KIM: Well, I think that maybe point to
separate out, that some of the studies on looking at
enhanced allergic response of the controlled human
exposure studies have been -- the majority of them have
been done at rest. And I think the issue about exercise
versus rest were findings related just to airway
reactivity. And there was a following -- sort of pooled
analysis to try to tease that out. And I think it's
difficult. I haven't read anything really to address
that.

I think most of those earlier studies on airway
reactivity are done relatively soon after the exposures.
It's not -- because they're not looking at sort of an

early or a late phase response related to allergy
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challenge. But maybe, Dr. Sheppard -- and in that sort of
situation, say, within -- some of them were done I think
an hour after exposure, some of the airway reactivity
studies. Would you expect then for mild asthmatics to see
that bronchoconstriction at that time?

ADVISORY COMMITTEE MEMBER SHEPPARD: Well,
usually the bronchoconstrictors --

DR. KIM: For airway reactivity increase.

ADVISORY COMMITTEE MEMBER SHEPPARD: I think it's
pretty controversial whether exercise would be expected to
increase airway reactivity. I mean measuring leukocytes
in the blood stream after exercise is a response to stress
hormones, I would presume. But what's really relevant is
airway responses. I'm not aware of much evidence that
there's an increase in airway responsiveness an hour after
exercise. You know, there's an initial bronchoconstrictor
response to exercise, which is usually relatively
transient.

I think it's -- you know, you did an excellent
job, because it's a very confusing literature. It would
have been obviously much nicer if we saw a consistent
concentration, dependent responses across studies. But
that's just not the way the literature is.

There's actually I guess maybe one other just

sort of summary point about that, is what you did stress,
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which I think maybe, you know, is the point that needs the
most emphasis, is that there does appear to at least be a
biologically plausible coherent body of information, you
know, that fits inflammatory responses in the airways in
people and increases in allergen responses and in airway
responsiveness. You know, that kind of makes some sense.
So I think the biologic coherence of the data are probably
the most convincing point, rather than actually the
coherence among —-- you know, among the individual studies
addressing any one of the particular endpoints.

You did get at that nicely. But that's probably
the point that really bears the most emphasis.

CHATIRPERSON KLEINMAN: Dr. Plopper.

ADVISORY COMMITTEE MEMBER PLOPPER: Yeah, I just
wanted to second the previous comments about the quality
of this chapter. I think it's great. And as I was
reading it, I wanted to share something that concerned me.
And that was that you -- because you outlined it so well,
it's easy to see how variable these exposure studies are.
And it seems to me, if I'm not correct, that some of these
studies are for 30 minutes, some of them will go up to 6
hours, some are for 1 day, some are as many as 4 days;
correct?

And the measurements are sometime immediately

after the exposure or 24 hours later. Okay.
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So what bothered me was then when I look back at
Chapter 5 to figure out, okay, is there anything in

California that's going to put one of these people at

risk? And what I don't understand is -- could somebody
maybe -- somewhere in here there needs to be some, seems
to me, because -- actually because of the e-mail --

invention of e-mail, I now get these kind of questions all
the time from the public and I don't have an answer for
them. But you're the expert, so you're going to help me
with this.

So how would you look at one of these -- this
Chapter 5 and tell me what the response is going to be?
Is there a site of risk? Because these -- the way these
things are measured at the moment, there is no -- if there
was an exposure, say, .25 for 30 minutes, would it get --
the same information would be available to an
epidemiologist, say, as if that exposure had been for 6
hours; is that correct? It would be the same information.
You had no way of discriminating that; that's correct?

Well, it looks like that those little peaks may

be just as important and the 6 hour.

And the other concern is that our -- this comes
from doing these things to animals. There's no PETA
people here, but -- every time you do this, if you leave

less than a 24-hour cycle, you compound it for three days,

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98
then it changes and goes the other direction. Is there
any way in here to be able to look at Chapter 5 and
identify how many days in sequence an exposure exceeds a
health risk? Because it only takes 30 minutes for 4 days.
It could be a highly significant exposure and yet there's
no way to identify that information in here.

And I think somewhere this has to be explained,
because this chapter does such a nice job of delineating
all of the different -- you can -- it's a crazy
literature. But you can sit here. When you look through
it, then you say, okay -- I get these kind of E-mails.

And they say, "Well, just because our area is in
attainment, does that mean it's healthy when the days look
bad?" And I don't have an answer because I can't find the
information that I can relate back to what I understand,
which is what's in Chapter 6. And I think that's a really
critical thing that needs to be in here, because the
impression I get from the e-mails I get is that the public
thinks you're trying to hide information. Okay?

Why would you average something over 12 months if
it's once can make somebody sick because somebody reported
that somewhere? And I don't -- I think you need to
address that issue a little bit more specifically. And
that was my main point.

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
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SUPERVISOR OSTRO: I think that's a really good
suggestion. Chapter 5 on the exposure assessment that ARB
put together I think really should cover some of these
issues much more carefully.

There's two aspects of it. One, as you indicated

from the epi studies -- by the way this is Ostro from
OEHHA -- from the epi studies it's really hard to discern
what the exposure -- relevant exposure periods are. But

we do know from the epi studies and the exposure studies
that being close to a major roadway -- and by that we
define maybe 25,000 vehicles per day passing through,
which is not huge. I mean there's highways an L.A. where
it'a a hundred thousand. So being within, say, 150 meters
of a roadway with 25,000 gives you NO2 levels that are
almost on an order of magnitude higher than background
concentrations. So we should -- that should be clearly
indicated in chapter 5. It's not only NO2, but it's also
again ultrafines and carbon and so on. And so that's
something that I think we need to include.

We mentioned a study by Zhu Z-h-u in Chapter 6.
But I think that needs to be discussed as well in Chapter
5 where he goes through these things using L.A. Highway
710 as an example.

And the other aspect, I think you're right, is

the descriptive statistics, rather than looking at
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necessarily long-term averages or the single highest peak,
I think there should be some indications even of 30-minute
averages or what the distribution of annual -- or the
one-hour averages are in some of these areas, particularly
in southern California. Because you're totally right.
Here we don't see many exceedances. But we know that
everyday in urban areas near roadways people are going to
be exposed to above .26 for 15 or 30 minutes. But there's
nothing on that really well articulated. So I think we
need that as a public information tool.

ADVISORY COMMITTEE MEMBER PLOPPER: Okay. Yeah,
I just -- Dr. Kim's study's one that generated a lot of
e-mail for me, because there were a separate set of
monitors from the ones used for deciding attainment. And
it showed that there was quite a heterogeneity there. And
those heterogeneities were probably biologically relevant
based on Chapter 6, but this document doesn't deal with
those two issues.

OEHHA ATIR TOXICOLOGY AND EPIDEMIOLOGY SECTION
SUPERVISOR OSTRO: I have a question also for the AQAC
members.

Dr. Sherwin gave us his suggestions on
potentially sensitive individuals that aren't studied.

I'm wondering from Dr. Sheppard and Adam